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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a walker 
dummy capable of properly setting the flexibility of knees 
against impact force to satisfactorily imitate a human 
body characteristic. 

SOLUTION: An allowable limit member 38 is provided 
between femur connecting member 18 and an Inferior 
limb connecting member 20, whereby an impact force, .§ 
when large, can be temporarily moderated without 
continuously Increasing the rigidity. Therefore, when the 
thin part 39 of the allowable limit member 38 is broken, a 
non-linear characteristic is generated. Namely, since the 
flexibility of the knee 16 against the impact force can be i. 
properly set to satisfactorily imitate the human body 
characteristic, the injured state can be precisely 
evaluated in more detail. Thus, since the allowable limit member 38 forms such a nonlinear 
characteristic as corresponds to the nonlinear area after the occurrence of an injure such as 
peeling or breakage of the knee ligament or the like, an experimental data in the examination 
state close to the knee of an actual human body leg can be gained to perform a precise 
evaluation. 
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m^s.-Am, 10 
tB» 1 0)mi^(DmiiLmmi3\zM-r^$^u^ o ;*c# < -rs 

[0 0 0 1] 

^. 

[0 0 0 2] 

[a!««ft*l5] 1#M¥7 - 3 1110 3^4>ffif:fg«tt 30 

^i!rtt. ^f7m\zn-r^mm<Dmmmmzisi^x. m\zi^ 

tLTJgfife^tlTI/i-S (l^ai»<Dg^#^ ro 0 5 3J 

ismtKni^^^tzMft:^-r^^^\zmiSi&m-r^<D'v. m 40 

[0 0 0 3] *fc, riRCOBI Conferen 
ce — Sitges (Spain). Septembe 
r 1 9 9 9j ® TDEVELOPMENT OF A 
BIOFIDELIC DUMMY FOR CAR- 
PED E S TR I ANAC C I D ENT STUDIE 

sj \zm^-scu. iSKT. m\z m^-xunii tt,»5) ^\z 
umL^nx\>^^^m<Dim&^. m2z\z7B-t. 02 3 a 

ir^-r<fcp»c. A<*J©Tl«iai5 (TIfilgP) icffl^-rsTM 

w^i cot. K{¥<o±MU i±mm jrffis-rs±iitp so 
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S15« 1 0 2 t©WJC«. A#WI^Jrffl^r5.|||g5<!: LT 
4*t5gi©$nTt»-5. »tt85« 1 0 4 0+3g?L 1 

0 s\z\mm^^mt^^mt'y■^^rl oQtmK^n 

T*30. dO^-f -V 1 0 6«p^«TWIS5«l 0 0 t± 

BWffijWi 0 2 ii\z^n'et\i&t^^nx^^i>. 

[0 0 0 4] -tLT, '7-f^l0 6tt. mS?6t±©f*tt 
8B*t 1 0 4O^}^S:«I««$-l!--5t>0D-C*-5. fjiJ. S2 

3ic5^-r«»s«. iifs5iiKffl^*y5-A}^coig«i. m 

[0 0 0 5] A<W9ia50ia?**Sli14«I^T?SE<b-r-5 

*tjtfT-r«o-e, i^tttt*«iis<3tc«. tt«8?&oi8ata«r 

[0 0 0 6] 

[5l§^**»«UJ;-5tT«illi] IfK^F?- 

3 1110 3^i;jffi{r#SlKg5««. ffi??l^tr*5lt-5A 

iSfrW^^S-AJ^fc^-rs^iaiiodr^S^RtcisViT 

tt. mmi\z&m&s±.\zi^^is.mwi3ifi^^-ri><r>x. 

Kee*r<D^J^i|#tt75<AffOt)®tSnj:-5t. 
^fT«^'S-A}g©«II!i*5j;c;:»S*AiAflcOt)©i::*c 

^•^\z^-oxm^i^(Dmmfkm^mt, int. ksiswo 

Jr, ^ff^^'S-AJgcDTJKgPfl^ttiiJit/l-iE-CDTiegS® 

■5. a£oT, #M¥7 - 3 1110 3^ii«tC»S^fT 
^^'S-AJgTtt, Aft#ttJC««bfcll»7^-^'*# 

[0 0 0 7] Jiia«lE*3tili)tTtt. #tt85«i o 4 

©«fS7Ll 0 5C«7-ri'l 0 6**ifA^rtl. *^-p'7-f-\' 

1 0 6 (om^ti^Tm^m 10 0 t±MieR** i o 2 tic-e 
n^nfti^^rnTi^swT?. m^mmz^\,-^x. 023 

BC^-rJ:5tc. TPgP** 1 0 0©tt-C,W::?*LTiS3S-r 
«a^f^ffl*l^ (02 3Ttt*5p;^f|aj-eifcs5^EPFA) 

'v^lr«*<^rot>o S:«^fcttTW8l5« 100 1 ±wiss« 1 

[0 0 0 8] ±g3«**^ia**i«f #ttSg«l 0 4 
aW[»f:^*t«lni-rst*fc, '7'f-\rl 0 6fcJ:o 
TSiS^r(6]©ft!l(BSSttSO-e, 1 0 4 IC**T 

m^Mm\zmm-t^. ep-s, A(*:wa5©»is«©«»ffe 



( 

3 

[0 0 0 9] *flJ6<JfC«« 02 4 JC^-rJ:5fC, $tmii^ 

ilifim \^x&m<D^^iflmM.\zn ut/jns < muffin < 

FA) OD:^^***-r. Sf^T. ±iHt«£3»E3tfi)t®B^SBtC 

10 0 1 01 -t-HT. Jiia¥fil*3tffl:u, ST 

[0 0 11] 

*&fT«^^5-A}^«, TPSCt. ±Jfflia5<!:. ttlB±l«IS95 

^ 1 <D®«©m<£««:*J C3*T«>ie<i J: 0 < "T -5 
■5. 

[0 0 12] ^fi^«tc^fr-6*iS9©af?5*m«-r^«^ 
t.ft. A($im^<Dm<owmz-z>\,>x\t, mm<of&^i)^i 

[0 0 13] ^fT#c«-r-5*P5<D«^$^«-rs«^ 
©T, ^^ff«y5-A^^®»g5^^■o^!i^r«4#^4*^Afl:J«l^ii5 
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ii, m^^(Dizmm^\an-:)^^\zj:<o , mTitmm. 
\z^mmn-r^, bp%. A(*iwi85©BE<Dittt<i:i^fii 

[0015] 1 t::fi5?)^fT#^^5 - AJg 

10 0. Aft:itt140^S*^fi»<i:ft:«»<'3'C, ffi^©***^?) 

^ff#^'5-A}glcJ;ntf, ^IR®AflEWlS5©lBFtwifit» 

•5. 

[0 0 16] ft43, W*«2»Cl3«©ffF«IS«^S;*, 

-fmmzMvmMvm-ti'&m^^m^tiii^ifmvftm'^ 
mi'^)m±izmvitm'^iz\m^wim^mm^ii3\ 

^. IP%, *5g|^©i«*^3»c««)5g?^«::J:n«, Tffil 
[0 0 17] 

5— Aj^jrouTtae^-r-s. ;it*5. 0 1 tt*jiia)es8© 
«^**-r«®0> 0 2tt0 1 c*rKa5**t::^'S>**«i 

3g:«jg&*-riE®H. H3tt0 2i::^-ri»SK*r»c«R«>fF 

^mmmi'R.umm^mz^^i^m\zji^x»:t.^±m 

0 3(rtt, 02 O (A) . (B) . (C) O^mz 

[0 0 18] 0itr5^T<fc^t;i. *ff«ys-AJ^i 0 
tt, A{*^<D:*cMeP»Cffl^-r'i.±l«lS5l 2 A<*©TI!i 
mzn^T^TM^l A{t:<DttlCfflaf «ia?«i 
6 ^ffif^S. 1 6 tt±IWa5 1 2 tTIWfflS 1 4 tiCit 

?a»cia^$nT*3 0. ^ff^^s-Aj^i ocoeit^i:: 

*5lj-'5TMlS8 1 4©ilS$fi:Btt. »M1 1 0®/t>/"<— 
SO [0 0 19] 02 AC^-rJ:5C, ttaPlBtt, iWSB 
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1 2 ^mi^-r^:kmmmmmu i s i. rm^ i 4 &m 

<>:. {^J^BlSEff 2 2 <!::^ll»Si^SStt 1 8 .htCillSdn 
3 0 Sr<l^S. 

[0 0 2 0] ^1£^)^BF^g!2 2R;^I^I$1^1^^I^3 0 

it, m'mtii}^f^mti>Tmmmt^^*t2 o<oi^mti*iiz 

;fcJ&(D'b<D-p*-5. 3¥ttS}g»#e 2 2 ifAfci^^ 

mft^U2 4 05TSSgSS-@)£T-5R^t^©T®SE*^ 2 6 
#t4g5«2 4W±SggBSrH:£-r^R«1^tW±SiSP« 

2 8 iTS^Snri/^S. TffiSR«2 6 ttTSISSilieaB 
**2 0&jgiBU. ±i5»«2 8tt*l8}g|»^e3 0?£il 

CO 0 2 1] 5PttgB«2 4«> A#:PSe«»«B««r«« 

*C*3. ^14g5«2 4«. ^'^R 20 

At*. 

[0 0 2 2] f^mmm^sisoit. ±sfiB*t2 8©4'm 

apiwHS^ti-SX^-f HSCjWS 2 t, A:ffi85ai^SP** 1 
8 fc@^$n-S»r®J^<**^BSn^tR(Z)3£J#SB« 3 4 i:, 
3tJ#gB«3 4JcW3£$nitHe!K«):^/-l' HlStJSet. 

3 4 «)H 1 »C*-r*i^:3&|SJ«>®fflil (0 2 Ttt. 
fefflfj) tX^-f Hgi5«3 2 t(C»^^nfcffF$(EKgC« 

3 8<i:. :tf'f HgC«3 6lz}fil^tl/itt^T3t}tgP«3 

4 05ff$KaigP*r3 8 t«jS$:5|Sl05®fi!l (S2T«. * 30 
m) t>C.7-f HfiP**3 2i:<©raiwiEBStlit^^=fA/j: 

fTfiSj^$nfcig«SE«4 0 i-e^ssK^nTt^s. 
[0 0 2 3] n^mm&^ 3 s A^^wsBott^a^** 

«»r-r -SKSf b*»o§l!iJS:^ J: 0 lR»r-r * J; a 
fCta^^^rtlTViS. fiP^, fF«IBffiBR« 3 8 tt. 02 2 

\z^-ri<mm 1 4ta#i 1 e t^mm-r^mwcom 
«i 1 8<D«ati*itfc-&fet)0-efe*. «t*5, 022 

tt. A«:WgCOil^«B«tcM-r-5«®0T»*. 

[0024] •t-L.T. 0 2 JC^TI^^ISSIS** 3 8 tt. 
#<4SiJ** 2 4 (D^Jg*i%T (^ttSetf 2 4 **0 2 40 

^•ti-S d ^: J: 0 «»***:*:CD i ^T«> o T t>-€-<DlKfa 

©miras:— ^W(c*?it ^-ti-a. cnixd; 

[0 0 2 5] 3£JtSP**3 4 0igffgS«4 OfiJtCtt, X7 
He5*r3 2IC*#l£:-rsX h -;/>''?S53 5*^ X^-f KSS 
«3 2(C|fiJ*^pJ;^»Jc|gia$tlTV»*. ^UT. 03^U 50 
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«T*t, X7-f H8P*t3 2«X h-y/'?SB3 5^CJ:0■?■ 
©^lftSr^9JJ:•rs. 

[0 0 2 6] miMm^-^it, w^me^ic^ot^T. T 
ffi8Baiese«2 o»c>t*-rs0 2Jc^-r^EPFAtc?**sf 
sgR{a»r0 1 tz*-r/"cw^— 1 1 2*^&^ffi« (0js-B- 

^148S«2 4*^ 0 2 BtC^f .fc-^J'^ m\t^U2 4tli 

[0 0 2 7] -^-bx, #i4si5«2 4i)miimmi^m-f± 
ms^ti2 8\zni'Xm&i)^mmt^iz> x7'fHaB«3 

iz, Tffi«8aie85l*2 Cvi^Md^DotoSt, ITWISKaS 
$J3 8«5l3Sl^«fCJ;-3Tli^gP3 9 7!>t«»fb, 02 C 

iz^rji ^ izmmm^ 4 0 \ts.m^m-r^, 
[0 0 2 8] 4^mmm^m3 otcj^-rs^^at^fi^wis 

0 3 CS::JviTiffi?gr S. 0 3»ctt. 02 3 

■r«e*:fi:ito'7'f'\'i 0 6Ryj#itgR«i 0 4c-:3tiT 

'bSS^bfc. EP^, '7'f-Vl 0 6&OJ#ttg5tt 1 0 4 

[0 0 2 9] 0 3 vix. l^«ls«^5*^ 3 8 ©f^^ 

Ifi.'iai: bxe^TW^Ufc^tc. flF${S«a5« 3 8 ©}S^ 
§53 9A<Jft»f$n«. m^fflJS 9®«»f$tl«0 3C* 
SgEfiS S 1 5 ~ 3 0 inmT&€>. 

[0 0 3 0] — ^, S«gi5«4 0«, fF#[efte6«3 8 
©IfeCBf^lC. X^-f HS5**3 2*'"3 3ti#8C«3 4'>>vOe 

ig»ffi«4 0<O2Ht^JglC<k*^firlCJ;-:3Te^1^ 

iztsat>o, wii^«2 2 iimz^m^^mm-r^, mt>, 
» 1 Mmm-T^\t. Wf^mm^tt 3 8 *i2tta ;i t c j: 

0, H?«8«®<*tX. \t.<m <D^o\zmmtlit)i±0)i:^ 
eSiSf **^iS5 < fj: 0 s z: i < W i^lo ;^ n. 
ffSISKgR«3 8©»^a63 9**fiS»fSn-5l?R»c:. 

[0 0 3 1] BPS, mmssj^tiicknti, af^^bic^t 

•r)«aiODiiS«'»SFfiB*ff ^dtJ^t-C^S. «eoT, «1^ 
SfiJgSglCJ;ntf, A«:lBlS6©l»«8m«5S!llli;^ti'^bfiS»fnt 

i:<Dmm^^^<Df^ummzi^ft^-r^^'^fs.:^^mAi^ 

ttSrF«®ft8R« 3 8 *5J:tXg«gS«4 0 tW^-T^O) 
T. *|R<OA{*:WiaSOl»fCjfi«.i«Jg«ffiT©^»7'-^' 

[0 0 3 2] (^2*lffi}^Si) 04tra^^. S2*ifi 



( 5 ) 

7 

i»T, 0 2^c^(^lt^■rss^»^;:«ll-^^#<£(^LT•€•ro» 
CO 0 3 33 *ii«8»ffi©3?j^8s«3 4tt. ^<Dmmm 

©pass 3 4A<Oifflfifc«LBIftW;«cl>*tSi-CJR»^^nT 
ti-S. 10 
[0 0 3 4] flF$PgftgiS;»4 2», 4t(r£lC»b. H6(C 

[0 0 3 5] *^c, llFSISff85«4 2tt, 9»ttgC«2 4 
W^ISafSP«4 2«« EI2O0ili:l^«|-. A<*:|Wlgp©|IS 20 

$nTi/>s. IP'S. m^m&&tt4 2izMir^m5\z^ 
•rmmFifl, A»mf»<omiSiWi)mwir?>mmznf$:^'r 

[0 0 3 6] Tlsa5jSiKBS«2 0 izMVm^i^m:^]^ 
(04t«^epfa:&isj) ^^m.t)mt>^ii, m4Biz 

n. eT»tl-5, sen. TKSCiS «Sgl5« 2 0 
=t5lcllF$K«8i5«4 2*iX7'f HSS5«3 2C±r)JE«i 
[0 0 3 7] ^4A7iS0 4CW»ei^1«r«i:±«IS6<i: 
H5fC*5tiT. W^Sffiai5«4 2Rt;»ttgi5«2 

4«*»lT«^©fi<^:^{^©(S^^*tS;^£^*^ 
s-rssTtt, mm 6©it«ftt*<»ttaK«2 4<DH!itt 

MFCC^T-S^TOIgHlCiitiT. fF§IS«e5**4 2 40 

[0 0 3 8] -eLT, f|:$(EK8S«4 2d«ie#ffiFCJC 
^■rst. ^tl*T®^}^ft*<'>/j:Viff$[e«S6**4 2 
j&ttia»ri»tiH4Ctcs^Tttll*-Cffi*!l^jg-r-S.. HI 

8lF«|iB«ai5**4 2 0lS5!tffiFC6il»fc:feit-5fflfS© 
lfDO«. fF^ISSei5$*4 2('.j:oT®iR$n, S<h^^: 

[0 0 3 9] (m3||«&)^ll) B7l:S^€r. ^S^fiS 50 
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ORc;3£jteBW3 4 0X h -;//^8e3 5 ^£BiJi*Lfcfi»JT* 
S. ^*5. H7»C*5l»T. H2JC«lS-r«ffli)^tw»4|^— 

[0 0 4 0] »rffi}^<^*<L^«e<^>3^j^SC«4 4lC«H^ 
L«C^i:*:KgBa^gS«SraiK-r«>aiKgB4 4 A*t}gfiE$ 
nT*3 0 . 3fe}tffl« 4 4 «)llF$l8«a5« 3 8 fidtC:^ -f K 

ei5«3 6*<M-j#-&«»r3t«p^rtiTii*. mism4 
4Atrmmmmmi2o\zit. ■e©SiBSB4 4 a^j 

-f ■\'-&£<D»ttliltt«:4 6*<-o;&:t>U«ftigi^$n 
[0 0 4 11 TMS15a«SSI5«2 OtC^tLfflr9?f^ffl;&l6] 

(S7T?«55BJFA;&r6)) '^«fa*<Jrat>o(Si^ttFCJc 

S4 BJC^riplcX^-f HaB>W3 2*«:*f'1' h*S5*t3 6 
\zm-oX:^m^:^^-i HT-S. ffl^, #ttiS^^<*:4 etc 

^-f K8B«3 2*W h*8S«3 6*^i5felt^^-5. 
[0 0 4 2] *SIJfiJg|g«e^{Ctt, flF$l®«ei5«3 8 
»CKISlffiFC£tJi©«fa*tllPt>O»0^»3 9*««»fr-5 

Bi8tc*-r<t5ic. ^miflnm\zts.-fv. 
{t^4 6<D^m^m-rz.tizj;:-DX{Rm^mi)mz^misa't 

[0 0 4 3] 

\zm-:S^^XSim-r^. j5:*5, BI9tt«lllJ(S«»Ilc«S^ 

tT#y 5-AJg©ttgB(O(l!llB0. 0 1 0 ttS 9 \Z7jkt&^ 
gpcD^EH, Hll«0lO<oil-ll i^©»fffi0. 

m 1 2 »@ 10012-12 ^^<DWi^m. mi 3 am i 
0 \z^-rm^fSimmm^itA,m-^nftvttSi<Diiim@x$, 

[0 0 4 4] 0 9lr*-rJ:5lC. AtfcOSftCffiS-rSBI 
gP5 Ott, A»<D:kmmznm-ti>±m^5 2 t, A#: 
<DTIiffl5fcffiS-r«TWIIB5 5 4<»:3&»ilte$tlTti*. m 

8R 5 0 tt. ±)i)ge 5 2 ^m^-t^i<m^mi^^m s s 
t. Tpees 4*ai^-r^TBigeajK#e6 0 i:, ym 
fflJiiM^ae 0 icSiK^ti^^oKSK 5 0 izm^^^&mc. 

mmm^ms a t\zmi^tsnii^'Dmmti\zmLxAi^m 
u<Dm^o^^tsnzM^^-r i>j^o u^mmfimmt^u t 

[0 0 4 5] wft^tmm^me zRzfm^mmm^^? 

o«, m^tiiiii^m-t^Tmmmf^^^e ocDi^mtiti 

i>rctb<oh<Dx&i>. n^^mmm^e 2it. le^tt*^ 
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6 8 i:-e«fi!c$nTV»-5. Tffiffitir 6 6 «Tffia5iSi6# 

■5. 

[0 0 4 6] la 1 0 (C^f J: CI fC, Mtt^J^ia^e 7 0 

as** 7 2 t, ±iSa5«6 8±lCiBB*n/hS:*f-f KSI7 

5ARr/:»cS;y'f Hj^7 5 B?&Wr*;tf'f Kgl5«7 4 

>7 6i, ±®gB«6 8©+'C.^fcH^$n-&«5ie^S© 
-aB=£«fi!c-r'5il?;i. h 7 8 t , 3}?;i' h 7 8 Rt^^-f F tf 
>7 6*<Jf3l$n-57.5-1' Kg5«8 0 t. HlllcS^-r 

^ ^ 7 2 jc— *f®xj<;p h 8 2 -eH:£sn-5 1 

;l-XH:£SP«8 4i. tzL-;iCB:£SP**8 4»::»EJt* 

nfc«fiiT3i5;p f c J; 0 Bjt^nj&^-pjp^i' h 7 8 \zmm. 

$n2.g^#l8a^g|5*(f8 8 <h, ffiF^ISKgR«8 8*j)^;i'h 20 

7 8fc@3tT'5:^ y h 7 9 t. ;tf-f h*8e«7 4©;«cg;<f 
Hit 7 5Bl^(=iRM$n-5mSS3»9 O^iffi^^. ;^ 

*5, h 7 9 iW«ISSiai5«8 8 iwiactt. 
li><D'7 y 7 9 A*<gB«$tlTVi^. 
[0 0 4 7] 012 »c^T«i; ^ ic. V-mM 7 4 «, 
^OD/hg:itf'f H«7 5Ai:. Kfll7 SBtd^a 

I^UT?g^iSnTV»*. /hS:«'f H^7 5 A&tK 

-f HSSW 7 4 tt> «a5-r-5fF«ISftSP« 8 8 <0»E«igR8 30 
8Cf)mWi^tlfcmz. TmSBaJS^ee 0;&t^PPFA 

[0 0 4 8] x^-f HgB$*8 o«. •€-o#«):;&fS]**:tf-i' 

Kfcr>7 6RtXJpJPh7 8t. :i!f-f h'»«7 4©^^* K 
jf|7 5ASat7 5 Bi©^ffi«S:SttTg^i&-r^. :«?-f K 
h:>7 6«. :^'f HeCiW7 4*fc«X^'f Hg5*?f8 0© 

K8S*r7 4. -h®SS«6 8Ri^X7-f Ke8«8 oroifltB 

CO 0 4 9] 3iC*3. /jNS;</'f H^7 5 A©^ti^:^|^i]^i. 40 
;*:g:*f-f H?g7 5 BlCiB^£:&:!&lRUr®3£$n-5foOT 
«-ft<, CT>t«Hl 2»C:feV»T*±*«0«l»tt3&T*iO 
*cf^M;5r6]»r^H-e€r-5. /hg;«J'f Hp 7 5a^£S± 

-f HgB«7 4SC;x^-1' HSP«8 0 SrSffiWtCBrSOIel 

«B*S-e-*::<ticJ:0, ;*:llseSjlie»«5 8 iTHfiSPit 
ife^gi;6 0<>:<Dt)j#SrA{i»:WlgB<O»«8»*^?R»f^n^c« 

10 0 5 0] 01 l»C3^TJ:-5tr, ST$IBS8l5*r8 8 50 
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tt, ■?-(0¥®}gtt*<fBSiE:3&}groa8S8 8 At. 0SS:^}g 
(Ota.-X@3£8B«8 4irS5Jt$n*5fe«SgB8 8 Bt. 
SSS8 8Atjfe«S»8 8 Bd:Oaii6t'%^<i^8 8Ct 
T?«}j«$n-£). i»tsBe8 8Ctt, SJfe5**7 2ffli|i:X5 
< HSSiWS 0ffl!li:*<ffl?*W(C^B()-r*:*|6jlC±®8R«6 

8izmMt)^ipmLft^\z. ^3\z^-rj:i^tjiiei9TAizm. 
[0 0 5 1] VffS^mm&^a 8». »ttss«r6 4(ois}^ 

A*«iaB«Rttll$«8»*«#*^efl«tJ&:VibW»fLfc 
««-5-©B«tt*t^S(!»CffiTt-'5®T. «=$iB«es*ir8 8 

«»f * -a- -5 d <h fC J; 0 ffil? :^ <^ # T d5 T t) 

[0 0 5 2] 3^Jf8P$*7 2(|iJtX7'f Hg5«8 Oflflttt 

Z.tWZJiOiS'i KSB«7 4tC»bTX5-f F8S*r8 CO 
:5^5'f h**<B&il:$n-5. fF5gfSSgC« 8 8 

058 8 C*<JRBf$n-5i:, ^tfi*iiin*3ofe3feltgS« 7 2 
fiJi. X^-f HeB«8 Ofi!li:*iffi?*WlC^»J-rs. 

[0 0 5 3] iefiiraS«*9 0»> l^$ISgl^ffi^8 8<D|»<i 
g?8 8 Cd^lKSfLfc^t, T.^'f Hg5«8 0*<, iJ-i \^ 
gP«7 4<3D:tf-1" h*«7 sard:? 5 BtC«}oT^.^IC^ 
■e (X7-f H) L/j:0iJ;ptCf!lffll-r'5fe®-C&-S). BP 

ttsr, Ai^m^<om^mzn^^'ri>\zm^Mz-r^, & 

zf A i: T^f^ S nx 1/^ -5. 
[00 54] Tll»»ie*i!: 6 0 tt. TUPSR 5 4 <0-ffl5 

^£«^-rsS#SB« 9 2co±SBfriii^$tiSTffi^:7-b 

«9 6i:*«^-5. Tll^:7-t-;/ hgg«9 4tt, iWgS 
5 2RZfm^5 Omm^ii. TWaSB 4 0tft«C.-i:?£*7 

Tm^y±.'y h^U9 4ii\tmm\zmm-^nrz^}VhR 

9 6 tTffi«** 6 6 i:tt.T®«J»6 6 (D«f *»Cffie$tl 

?ie*5> Tfsmu&^9 6iz\t'^^^9 

0, C<!D«t'^gS9 7{w«HJA«KSS5 Ofcf^ffl-rSlftSf* 

^ ^tt S J; ^ b T i-i,. 
[0 0 5 51 *ll*S«aJ-e«, «Sg||^»C;fetiT. Tjil6B 

aj^gB« 6 0 w®#gR=w 9 2 icjttiSf^eBiitwH 1 \zm 
•r-'t>/x- 1 1 2*t«^-r-5 fa#»*r9 2 f-a i o 
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II 

Sottas** 6 4 mi o(om^s^mz^r^^^z. s^ttss 

[0 0 5 6] ^LX. ^14gPiW6 4*<5¥tt^J^Ui^tt± 
TBSSCai^eS** 9 0 'v#a*tJo*>« t , ^ l 3 »C55-r J: 

^{r, fFsisaeeews 8<D«){4iac8 8cjc]!nit)4§i?sa 

9 0*EEfi8S}g;Slt/j:*<e>. ;*;'f Hffl«7 4lc3*Lffi** 

[0 0 5 7] 3^««SCTT«, fF^K«SB«8 8 SrlSttS 

[0 0 5 83 BPS, **jS0ii(cj;n«, mmmz^-r^ 

[0 0 5 91 <^2^JfiW 01 4RyJ01 5JC»-P' 

*■l^^BT^■^^■T^K»f•r■^)fiaJTab•5. mi 4\t:^nmmiz 
m^0'nmi^3.-Am<D^^<D^mm, a i 5 «e i 4 30 

■2). :^*5. 014C^I/iT, 0 1 0 JCjt^JJJ-r-SaPiJ'JCtt 
[0 0 6 01 mi 4»C*-rJ;5JC, flF«(Bffi»«l 2 0 

8 4^X7^ HS6«8 0 ttcRiiLTiBM^^nxVi-S. 
ffr$IS«gp« 12 0 ©g^^fSjWfiiitt. n 

2Sli6t«J«, fF^fga!gP*t8 8*fcttl 2 0(rt5tJT, 40 
fl!i^^:^J^cJ;■^>^R»rSfeW•^3•^»f^cJ:^^iS»r<DC9J-C*■l> 
*«, fl&<D^«fi«»ia:UT»H4C*-riT«K*aS«4 2® 

[0 0 6 1] :^^mm-r^\t. m^^mzisi^^x. tmu 
inesBW 6 0 icaiBsnfc®#ep« 9 2 jc^epF a:^ipj 

1 4<D3B««Uc5^f J:-5t^i4SP«6 4roTgC*^e.±SP 

a!}^L^it±®gc« 6 8 t^#LTlBlf^sB^±o^Bf«^*lra 

flF$ISffiffl«l 2 0*^•li■^»f^nsi, 01 5C 50 
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<t^J'±fflae«6 8 tX^-f H85«8 OjSt:^-^ Kgg 

[0 0 6 21 3 ^mm) m i 6 1 7 ts-:? 

lr«SS^fT#^'5-AJ^©JttS6<^ffl!JS0. 017tt01 
6lcs5rKgPw«fflHTa&s. ;S*5. 01 6*fc«01 

7 tw*sv»T, 0 9 * fcttH 1 0 »c«i&-r*a5»fcttig- 

[0 0 6 31 016 ic5t-r«t 5 JC. TffiSCai^^© 1 2 
2 ll«gP« 9 2 tlfc«^*<0Tffia)S^J#g6 
« 1 2 4 i:, TBSP*r 6 6 tTlfiiate^^JtSR** 1 2 4 W 

tfifefcfiBB^nfcaieflt 1 2 6 1. mmi^ i 2 6 <D»m 
\zmm^ti^mmmm\i^mi 2 i^mx^o mi^ii^i 

2 6«. ^■©W(l!l©*-*«Tffi88iW6 etcaseStiTVi 

s. 

[0 0 6 41 0 1 7fC*t-<J;3lC. TMSBiSie^ 

e 1 2 2 tt, Tlliaife3tltSi5** 1 2 4 (ca^UfcS^fl: 
1 2 6i:, ^tlSrfiEtJ<k^>tC-5fc*??^^rnfc3ti#SBl 2 

8 aiKfr 12 6 ©£fiimi3^J#aR 12 8 tWiffllCjfe 
Jt^^nS«JtS!<DX'<— 9- 1 3 0 12 6 

fiijffit^sjtsci 2 8 ii<Dmizm^^n^iMmm<^7.^- 

-tJ^l 3 2&OJX^Xh:^7-l 34t. iliK{^126i 
^j^gPl 2 8 tX'^— tM 3 0, 1 3 2tX5XK*5 
— 1 3 4 i:€:l^fft±{cai^-r'5fc!>JP^H- 1 3 61kZf± 
h 1 3 8 t^dx-S. 
[0 0 6 5] *IISSesjlcJ:tili. ±iecDJ:^^ct:>>'3 

< >h«eKfr scttcjio, ass 5 0 **— 

fCjaft-r-i.<75T-. Afl:!t#i4©l»i:?t)S$-B-^-i:*iT'^ 

agB5 0©jaft:J&l6]lc5t*bTl^Si5 5 0<0«5|!t# 
tt**^;^.^n«OT, A##tt©»C«jSba^i. tj. 

*5, ***sc»i-e«. 0 1 0 c^ffF^isesf « 8 8 (os^ 

*ggC8 8Crog5^J-*^»^«t;^-pTti-5. **ig 

[0 0 6 6] (^4 5ISSM) 01 8RtX01 9tcSrJ 

m4 5l«S0!l^ift?^-r-5. *^Jg«»l«. ig«S»«S:0 
1 7 (C^TsJ^A h 7 8 ®tt.i>±tE«-rS0«-t?**. 0 
1 8tt*^iS«a|fr»S^fT#^5-A}g©l»«l5®«iB 

0, 0 1 9 «0 1 8 ^r^-rl^#lsa!Sl5*^**•B•^»r$tlfc 

tftfiO5«ia0TS-5. ^c*5. 0i8tc;fev»T, 01 7 it 
[0 0 6 7] 01 8IC5%-rJ;5(C. Affi85ii^^S5 8 

-^(^ift'O^ifi] (±T:;&[fi)) 'Nm^tajLi 4 o*t}g 

fiK$nTV»^>. 7 8©Iig57 8 ACttia®7 8 B 

*«Jg«3tSnT:t3 0 . CaSP 7 8 B fcttn»ttO^J^S5« 1 
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4 2 (7)S^*<)IA$nT^i«). ^J^SBW 14 2 (D9ciS\Z 
tt. mH 1 4 0 ©?LS<fc 0 t>^^fcn+/jNg/j: U >i'SK 1 

4 4*<}^riS3nTi/>s. 1 4 2 »::«. n 

tttt©S«rSB«l 4 6*«J>i^aPl 4 4CB)e^fnSJ: 
10 0 6 8] *:|ISfi0iJ-C«. ff^BBSSBW 8 8 *i-frA.»r 

$n«<h> sEjgaswi 4 2*<jsi»-r«t*iw. u>i^ai5 

1 4 4**«?L1 4 OlCiBoTTI^-rS. ^OfcJ6. 
CO 0 6 91 imsnmm) 02 0RIXE2 1 

»cMj£:-r-5J:5c maps o(Da#**9wrs«»j-e36 

S2 0tt*^ii6«>«fwfS^^fT«iS'5-A}^©I^SP© 
ffliJHH. 0 2 1 «0 20CD21-21 i^«»fffi0Ti& 

CO 0 7 0] 02 llC*-r<fcP«C. 3»14SP«1 5 OttM 20 

•^/-^gPt*! 5 2*tB)t*tlTI<>S. — :^h-y/'«aM* 

15 2 tCjt*iS-r-5±fflgC*t6 8 HiJ14SlS¥^©<0— 
gB$«fiE-r^«ft#14g|5« 1 5 4 h «y/tg|5« 1 5 2 C 

(0 0 7 1] «r?»tta5** 1 5 4tt, HiJttS:j6SJe)«fc*»C 

t^l 5 4*^JSiS!i:L^cA^^fc<7)Ji, ^)gT«7. K-y/l 
gU«l 5 2tC*fLT^fc0*<ei<:tt0r€f2.©T?, iH? 30 
e>tf *fc«e)fC±l3© J: ■S^ftSittffi** <i: Lfc. 
C 0 0 7 2 ] 7. h -y/'^mi 15 2 RtXtft^ttSC** 

15 4 15 0 (D«timizmm^-tttz(Dit, a» 

CO 0 7 3] **Sfi«9JlC*3ViT, flttSPW 15 0 SrfflUffl 
'vJ¥L^*tt-&*5f^lBf«**#ttSPt* 15 0 CJjDte-pfc« 
^Ctt. flft3»tt»« 1 5 4 h 5/ /^SK** 1 5 2 KSS 
bH!H4*<ii5«)&nS©T?, »tt««l 5 OSMfiJ'^ifb 

>^ h ^y/^mtt 1 5 2 *#lniS-e-:feO-C, A(*PS5<oKJ:: 

to 0 7 4] 
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[01] *f?Bjic^smillifi}gl8«)^tT#i^5-A}^ 

[0 2] 01 i,zm-r&^mzm^&:^m^mi&^m-r- 

[0 31 0 2 {c^-ri$§E^(C«g-&l<F$ISftffi^K.CXi»(S 
[04] m2^]|iSJgfi8lc^-6]ttSP««)»*itJg:«jS<£* 

[0 51 04 \z^-rm^mmmiaRzf¥iiii.^^<o&&i: 

[0 6] 0 4(C*-rfff^KKS5**Wt:^-T-U v'XitttSr 

[0 7] m3^S£J^liC«g^)lft»«®»*«:6:«ljfi*5^ 
•r— BKIRKt L ;tiEffi0 1? S , 
[0 8] 0 7^CS^-r#^4^««=©fE^-!:^af«<!:<DMfS* 

^■r0T*a. 

[0 9 ] :^%m<Dm 1 ^te0ij(c«^«iie%«)(siie0-T?« 

[010] 0 9iz*f KgC«1¥H0'tr*-5. 
[01 11 01OC31 1-1 1 »<7)»rB0T*4. 
[012] 01OCO12-12 »©WlS0"t?feS. 

[013] 0 1 o\z^-tm^mmmmmm^nrt^m 

C)WE0-Ci6-&. 

[01 41 f&2mmm\z9M>&^^^^^'^'ii>^' 
[015] 0 14 lc^•rl^$lBKa5«*«-&^»r*nfctt 

j|cD^ffi0-e$.«.. 

[01 6] B3|llS0ytC^-5ttgB<OfiiJffi0-Ca6*. 
[01 71 01 6tC*TB?IS5«)ISfffi0T?**. 

[01 8] f^4mmmizm^mu<r>mmm-v$>^, 
[019] 01 4ic:*-rfFi?isKa5*r*^«s»T$nfcttJ8 
©«B0'ea6s. 

[02 0] m5^lils«»J(:fK%ie8i:<offi!iiii0TS>%. 

[0 21] 02O©21-21 i^©»T®0Tfe«>. 
[0 2 2] A<tMlgPK)tt?aj«tcH-rs«S0T*«>. 
[0 2 3] fie5l5:Stfi){tc#Si^fr«3^S-A}gOttaB4i-* 

[0 2 4] 02 3fc*-rttf»»©ig<ftt«f*t©re«s 

*-r0T&^. 

[«3F^«iai«l 

1 0 ifcff«3^5-AJ^ 
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